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LONG-TERM  GOALS 

The  long-term  goal  of  this  project  is  to  understand  variability  in  the  heat  and  salt  content  of  the  upper 
layers  of  the  Arctic  Ocean. 

SCIENTIFIC  OBJECTIVES 

The  specific  objectives  of  this  project  are  to  process  and  analyze  XCTD  data  from  the  fall  2000  trans- 
Arctic  cruise  of  the  submarine  USS  L.  Mendel  Rivers ,  and  to  compare  these  data  to  earlier  data  from 
the  Arctic  Ocean  to  identify  changes  occurring  in  the  upper  layers. 

APPROACH 

The  approach  is  to  compare  the  upper  ocean  distributions  of  heat  and  salt  from  the  fall  2000  cruise  to 
both  the  distributions  observed  on  cruises  throughout  the  1990’s,  including  icebreaker  cruises  and  the 
SCICEX  submarine  cruises  of  the  period  1995-1999,  and  the  climatological  distributions,  as 
represented  by  the  EWG  summer  and  winter  atlases  (EWG,  1997).  The  emphasis  in  this  analysis  is  on 
the  nearly  identical  cross-basin  transect  conducted  in  years  1995,  1998,  1999,  and  2000. 

WORK  COMPLETED 

XCTD  data  from  the  fall  2000  cruise  have  been  processed  and  posted  to  the  web  site 
http://boreas.coas.oregonstate.edu/scicex/scicex.html.  This  website  is  also  a  repository  for  XCTD  data 
and  figures  from  the  1995-1999  SCICEX  cruises.  Presentations  have  been  made  at  several  scientific 
meetings  (TOS,  April  2001;  ARCUS,  May  2001;  IAPSO,  October  2001),  and  a  manuscript  has  been 
submitted  for  publication  in  Geophysical  Research  Letters. 

RESULTS 

Observations  from  the  Arctic  Ocean  in  the  early-to-mid  1990’s  revealed  that  water  in  the  Atlantic  layer 
was  significantly  warmer  and  penetrated  much  farther  into  the  Canadian  Basin  than  in  previous 
observations.  During  the  same  period  the  halocline,  the  region  of  large  vertical  salinity  gradient  that 
isolates  the  warm  Atlantic  water  from  the  surface,  retreated  from  the  Amundsen  Basin  (Steele  and 


1 


Report  Documentation  Page 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  the  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington 
VA  22202-4302  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  a  penalty  for  failing  to  comply  with  a  collection  of  information  if  it 
does  not  display  a  currently  valid  OMB  control  number 


1.  REPORT  DATE 

30  SEP  2001 


2.  REPORT  TYPE 


3.  DATES  COVERED 

00-00-2001  to  00-00-2001 


4.  TITLE  AND  SUBTITLE 

Processing  and  Analysis  of  SCICEX-2000  CTD  Data 


6.  AUTHOR(S) 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

College  of  Oceanic  and  Atmospheric  Sciences„Ocean.  Admin.  Bldg. 
104, Oregon  State  University„Corvallis„OR,  97331 


5a.  CONTRACT  NUMBER 


5b.  GRANT  NUMBER 

5c.  PROGRAM  ELEMENT  NUMBER 

5d.  PROJECT  NUMBER 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 

8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND  ADDRESS(ES) 


10.  SPONSOR/MONITOR'S  ACRONYM(S) 


11.  SPONSOR/MONITOR'S  REPORT 
NUMBER(S) 


12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  unlimited 

13.  SUPPLEMENTARY  NOTES 

14.  ABSTRACT 

The  long-term  goal  of  this  project  is  to  understand  variability  in  the  heat  and  salt  content  of  the  upper 
layers  of  the  Arctic  Ocean. 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 

17.  LIMITATION  OF 
ABSTRACT 

18.  NUMBER 
OF  PAGES 

19a.  NAME  OF 
RESPONSIBLE  PERSON 

a  REPORT 

unclassified 

b  ABSTRACT 

unclassified 

c  THIS  PAGE 

unclassified 

Same  as 
Report  (SAR) 

4 

Standard  Form  298  (Rev.  8-98) 

Prescribed  by  ANSI  Std  Z39-18 


Boyd,  1998).  Comparison  of  the  fall  2000  XCTD  data  to  1995-1999  XCTD  data  and  1991  CTD  data 
has  revealed  that  the  Amundsen  Basin  halocline  has  returned  to  the  condition  observed  in  1991  after 
weakening  in  the  mid-to-late  1990' s.  The  horizontal  distribution  of  salinity  at  the  top  of  the  halocline, 
which  is  indicative  of  the  salinity  gradient  across  the  halocline  because  the  salinity  below  the  halocline 
is  nearly  constant,  reveals  a  weakening  halocline  (i.e.,  increasing  salinity)  in  the  Amundsen  Basin  in 
1995-1998,  and  a  strengthening  halocline  (i.e.,  decreasing  salinity)  in  1999-2000  (Figure  1).  Sea  level 
pressure  and  ice  velocity  observations  suggest  both  a  return  in  1999  to  the  anticyclonic  circulation 
regime  of  the  period  leading  up  to  1987,  and  that  the  increased  freshwater  in  the  upper  layers  of  the 
Amundsen  Basin  is  due  to  increased  advection  of  ice  from  the  Laptev  Sea. 

I M  PACT/APPL I C  ATI  ONS 

These  results  demonstrate  the  value  of  continuing  annual  measurements  of  temperature  and  salinity 
along  a  repeated  cross-basin  transect.  These  observations  will  be  of  interest  to  others  monitoring 
change  in  the  Arctic  and  should  be  of  value  to  numerical  modelers  of  the  circulation  of  the  Arctic 
Ocean  and  adjacent  seas. 
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Figure  1.  Maps  of  50-80m  average  salinity  in  years  1995-96,  1997-98, 1999,  and  2000. 
[salinity  in  the  Amundsen  Basin  increases  from  1995  to  1998  and  then  decreases  in  1999  and  2000.] 
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